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Regulation of Actin Dynamics during Dro-
sophila Hair and Bristle Morphogenesis
During Drosophila development, single hairs
form at the apical, distal surface of wing epi-
thelial cells. The hair is built on a scaffold
of actin filaments, at a site determined by
intercellular signaling. Slingshot is an evolu-
tionarily conserved cofilin phosphatase that
is likely to be an important component of Rho
family GTPase signaling pathways, which
regulate cofilin phosphorylation, actin organi-
zation, and morphogenesis in many systems.
In Slingshot mutant cells (ssh), cofilin, a pro-
tein that promotes the disassembly of actin
filaments, is inactivated by LIMK-mediated
phosphorylation. This deregulates actin dy-
namics and disrupts hair morphogenesis.
search for other Slingshot substrates. Since the func- in response to signaling during prehair formation. In
tional specificity of a protein is influenced by its subcel- conclusion, the discovery of a novel, conserved cofilin/
lular localization, it is interesting to note that Slingshot, ADF phosphatase, Slingshot, with a role in morphogene-
like LIMK, appears to bind directly to actin filaments. In sis is likely to raise a few eyebrows!
Drosophila, other likely Slingshot targets include the two
cofilin/ADF homologs, twinfilin and the uncharacterized
Buzz Baumgene CG6873. Finally, it remains to be seen whether
LICR, Department of Biochemistry and Molecularthere are other phosphatases in Drosophila and in mam-
Biologymalian cells that contribute to the in vivo dephosphoryla-
University College Londontion of cofilin/ADF.
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London WC1E 6BTat the distal edge of an epithelial cell, at a site determined
United Kingdomby intercellular signaling through the Frizzled receptor
(Eaton, 1997). Following prehair initiation, the polymer-
ization of actin filaments and the orderly crosslinking of
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Huntington’s disease (HD) is an autosomal dominantHip1 and Hippi Participate in a
progressive neurodegenerative disorder characterizedNovel Cell Death-Signaling Pathway by neuronal cell loss primarily in the cortex and striatum.
Neurons stained by TdT-mediated dUTP-X nick end la-
beling (TUNEL) have been observed in vulnerable re-
gions of HD brains, suggesting that cell death in this
disease occurs through apoptosis (Dragunow et al.,Neuronal apoptosis is a cardinal feature of late-onset
1995). HD is caused by an expanded polyglutamineneurodegenerative disorders such as Alzheimer’s and
(polyQ) tract located at the N terminus of huntingtin, aHuntington’s disease. Biochemical and cell biological
protein of unknown function. To date, the molecularstudies point to a role for Hip1 and Hippi in caspase-8
mechanisms of how the elongated polyQ tract in hunt-activation and the initiation of apoptosis during the
pathogenesis of Huntington’s disease. ingtin causes selective neurodegeneration in HD are
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Initiation of Apoptotic Death Pathways
(A) Pro-caspase-8 is recruited to the cyto-
plasm domain of the Fas receptor by the
adaptor molecule FADD. As a result of the
interaction between DED domains in FADD
and the pro-caspase-8 the cell death cas-
cade is triggered.
(B) Pro-caspase 8 is recruited via unknown
adaptor molecules (X) to polyQ aggregates.
This leads to oligomerization and activation
of caspase-8 and subsequent apoptosis.
(C) Hip1/Hippi heterodimers recruit procas-
pase-8 into a complex and thereby induce a
cell death program.
Thank you to A. Dro¨ge for providing the figure.
unclear. In cell culture model systems, expression of domain (DED), which interacts with the homologous
DED in the pro-caspase-8 (see Figure, panel A). Recruit-truncated huntingtin fragments with a polyQ tract in the
pathological range, but not the expression of full-length ment of pro-caspase-8 to the receptor complex acti-
vates the caspase and leads to initiation of the cell deathmutant protein, induces cell death by apoptosis. This
observation has led to the hypothesis that an N-terminal program. Sanchez et al. (1999) have shown that apopto-
sis of primary rat neurons can be induced by the expres-fragment derived from full-length huntingtin may cause
toxicity and neurodegeneration in HD. sion of the expanded polyQ repeat Q79. Expression of
Q79 caused the formation of insoluble protein aggre-In vitro assays have shown that huntingtin can be
cleaved by caspases (aspartate-directed cysteine pro- gates in neuronal cells and resulted in the recruitment
and activation of caspase-8 (see Figure, panel B). Thus,teases) such as caspase-3 and caspase-6, suggesting
that caspase cleavage may be important for the genera- polyQ-containing oligomeric structures or small protein
aggregates may promote the oligomerization and acti-tion of truncated huntingtin fragments containing an ex-
panded polyQ tract (Goldberg et al., 1996; Wellington vation of caspase-8 and lead to cell death in neuronal
cells. How the pro-caspase 8 is targeted to the polyQet al., 1998). Ona et al. (1999) have reported that hunting-
tin is cleaved by caspase-1 and that this protein is acti- protein Q79 remains unclear. However, it is likely that
unknown adaptor proteins that contain a DED act asvated in the brains of HD transgenic mice and patients.
Furthermore, expression of a dominant-negative mutant bridge between the polyQ repeats and the pro-cas-
pase-8 (see Figure, panel B). An activated form of cas-of caspase-1 in R6/2 mice transgenic for exon 1 of the
human HD gene extended their survival and delayed pase-8 has also been found in the insoluble fraction
from the striatum of HD patients, supporting the obser-the appearance of neuronal inclusions, indicating that
caspase-1 is important in the pathogenesis of the dis- vations in the cell culture model system (Sanchez et al.,
1999).ease. However, as yet, there is no clear proof that cas-
pase cleavage of huntingtin occurs in vivo and mediates A recent paper in Nature Cell Biology by Gervais et
al. (2002) describes an alternative pathway for the acti-neuronal toxicity.
A key question is how the cell death program is acti- vation of apoptosis in HD. They show that an interaction
between the DED-containing proteins Hip1 and Hippivated in HD. Several proteins play a role in this process.
Caspases are known to be central executors of pro- induces the oligomerization and activation of caspase-8,
which subsequently leads to mammalian cell death (seegrammed cell death in mammalian cells. They are pro-
duced as inactive zymogens termed pro-caspases. Initi- Figure, panel C). This mechanism represents a novel
nonreceptor-mediated apoptotic death pathway. Theation of apoptosis requires their oligomerization and
conversion into mature caspases. Mature caspases then authors propose that the expanded polyQ tract in mu-
tant huntingtin favors the release of Hip1, which normallyprocess their own precursors as well as other pro-cas-
pases and thereby activate the cell death cascade. A is bound to huntingtin. Free Hip1 then binds to Hippi, a
novel Hip1 protein interactor, and recruits pro-caspase-prominent initiation factor for apoptosis is the mem-
brane-bound cell death receptor Fas (Nagata, 1997). The 8 into a multimeric complex. This initiator complex sub-
sequently activates a cell death program and causesintracellular domain of Fas interacts with the adaptor
protein FADD. This protein contains a death effector neurodegeneration in HD. Although this hypothesis is
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exciting, additional studies will be necessary to confirm Robert-Roessle-Str. 10
that the Hip1/Hippi interaction indeed is a key event in D-13125 Berlin Buch
the pathogenesis of HD. Currently, we are left with the Germany
following unanswered questions: Does the Hip1/Hippi
interaction occur under physiological conditions in neu-
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absence of HID. Now this has been elegantly confirmedSignaling Survival:
by Bergmann et al. in a paper presented in this issue ofHow Axons Rescue Their Glia Developmental Cell.
The midline glia of the embryonic central nervous sys-
tem provide a powerful model to examine survival sig-
naling through the EGFR/RAS/MAPK pathway (ScholzThe trophic theory of cell survival hypothesizes that
et al., 1997; Bergmann et al., 2002). In the fully developedcell number is regulated by survival signals generated
embryo, these midline glia ensheath the commissuralby other cells. Work published in this issue of Develop-
axon tracts of the ventral ganglia. At stage 13 of develop-mental Cell confirms that neurons can provide trophic
ment, ten to twelve of these cells are found in eachsupport for glia in Drosophila, and fills in important
repeating segment of the ventral ganglia. By late em-molecular details of this interaction.
bryogenesis, all but three of these cells per segment
have undergone apoptosis (see Figure). The apoptosisPrevious studies in flies have demonstrated that activa-
of these cells is regulated by the hid, grim, and reapertion of the Drosophila EGF receptor (EGFR) by its ligand
genes (Zhou et al., 1995). These genes regulate all em-secreted SPITZ (sSPITZ) is sufficient to promote the
bryonic apoptosis, with each gene contributing to theinappropriate survival of cells in the developing eye and
death of subpopulations of cells. In the midline glia,in the embryo (reviewed in Kurada and White, 1999). In
reaper and grim appear to regulate the death of approxi-addition, inhibition of the EGFR or of the downstream
mately half of the cells, and hid is required for the deathRAS/MAPK signaling pathway induces widespread apo-
of the other half (Zhou et al., 1997). Consequently, inptosis. The proapoptotic gene hid has been implicated
hid mutants, six midline glia survive in each segment.in this apoptosis. EGFR/RAS/MAPK signaling negatively
Hyperactivation of the EGFR/RAS/MAPK pathway alsoregulates the activation of HID both directly and indi-
permits the survival of six midline glia, while inhibitionrectly. The levels of hid mRNA are increased when
of the pathway results in the death of all of the midlineEGFR/RAS/MAPK signaling is decreased, and MAPK
glia (Scholz et al., 1997; Stemerdink and Jacobs, 1997;also appears to inactivate HID directly by phosphoryla-
Bergmann et al., 2002). Based on the previous work intion (Bergmann et al., 1998; Kurada and White, 1998).
the eye, it was predicted that six midline glia wouldIn the absence of HID, apoptosis induced by decreased
survive in the absence of EGFR signaling if HID wasMAPK signaling in the eye is reduced (Kurada and White,
inactive. Bergmann et al. tested this directly, and found1998). These data strongly suggest that EGFR/RAS/
it to be true. In addition, they found that the six cellsMAPK signaling is required to suppress HID activity,
that survive when HID is eliminated are the same six cellspreventing apoptosis, and that cells have a lower re-
quirement for EGFR/RAS/MAPK survival activity in the that survive when EGFR signaling is hyperactivated. This
